Background Kindergarten education in Hong Kong serves children aged 32-68 months. However, there is no extant scale that measures kindergarten teachers' perceived work environment, an important influence on their well-being.
Introduction
Although teaching is known to be a stressful occupation [1] , few studies have examined the perceived work environment and well-being of kindergarten teachers [2] . A literature search of electronic databases (including Medline, PsycINFO and ERIC, which have wide coverage on health, education and educational psychology) identified two studies: the first [3] discussed the health status of kindergarten workers and the second [4] translated a teaching stress inventory to identify sources of stress in Hong Kong kindergarten teachers and found that time management and work-related stressors, such as tight work schedules and long work hours, were the two most salient elements. A recent study [5] using a translated Western instrument that measured kindergarten teachers' perceived school cultures reported that teachers with more positive perceptions of school culture tended to show higher levels of wellbeing. Notably the measurements employed by these studies were primarily based on educational settings in the West. Given that cultural values and education systems differ between Eastern and Western populations, Western instruments designed to measure teachers' perceived work environment may be less valid in Eastern settings such as Hong Kong. This study aimed to develop a context-based rating scale that assesses kindergarten teachers' perceived work environment in Hong Kong and its association with well-being, which comprises a person's work, personal and mental health [6] . Consideration of teachers' well-being is pivotal to providing quality education as kindergarten education can enhance young children's motivation to learn in subsequent schooling [7] .
Although Hong Kong is a small city (with an area <1500 km 2 ), its population is >7 million, with a majority (94%) of Chinese ethnicity [8] . Kindergarten education has employed >10 000 teachers to teach 140 000 children aged 32-68 months [9] . Aspects of the kindergarten work environment include the workspace, classroom size, staff lockers, parents' corners and staffing [10] . These environmental features influence the wellbeing of workers. For example, workstation design has been found significantly to predict workers' moods [11] and their feelings about work, performance and health [12] . In particular, workplace environmental noise and lighting conditions have been shown to influence workers' stress [13] as well as their short-term memory and work performance [14] . Kindergarten teachers have been exposed to potentially harmful noise levels [15] and have suffered from gastrointestinal problems [2] as well as backache because of the lack of adult furniture, resulting in a frequent need to squat and bend when interacting with children and to use children's furniture to perform their duties [2] .
Teacher turnover has been high in kindergartens [16] and such high turnover leads to unstable and inadequate staffing. As a consequence of inadequate staffing, teachers continue to work when ill because of the lack of available substitutes [2] and teaching quality is reduced [17] . Furthermore, kindergarten teachers frequently work long hours with tight staffing schedules. Although 8 h is an optimal time period for work [18] , kindergarten teachers in Hong Kong spend an average of 9.2 h daily in schools [6] . Long working hours have been associated with disturbances in work-life balance [19] .
Working space may be related to worker turnover and job satisfaction [20] because the provision of space indicates support and care from employing organizations. Hong Kong is a small city, with only 9.1 m 2 of living space per capita [21] . The utilization of school spaces has always been a great concern to teachers and school managers in Hong Kong kindergartens. The priority for school space usage is inevitably children's learning; consequently, spaces that address the needs of teachers are limited.
Based on these studies, this investigation classified teachers' work environments in three domains: ergonomics, staffing and working space. It aimed to address two research questions: what are the characteristics of teachers' perceived work environments and how do they relate to their well-being? The author hypothesized that kindergarten teachers with more favourable perceptions of their work environment would experience higher levels of well-being. The study aimed to identify the salient characteristics of how these teachers perceive their work environment and to provide suggestions to school managers and policymakers on how they might be improved to enhance teachers' well-being and effectiveness.
Methods
Based on previous literature, the author initially generated a 15-item questionnaire concerning kindergarten teachers' perceived work environments [22] , covering three domains: ergonomics (seven items), staffing (four items) and working space (four items). These questions were then reviewed by two consecutive panels, each of 10 experienced kindergarten principals, to assess content validity. After incorporating all suggestions by the panels, 10 additional items (ergonomics four items, staffing three and working space three) were included. The resultant Teachers' Perceived Work Environment (TPWE) questionnaire comprised 25 items (Table 2) . Of these 25, 10 were negatively worded to prevent agreement bias from the participants. The sequencing of items was randomized to limit any clustering among items. Participants' answers were provided in a 7-point Likert scale format (from '1' for totally disagree to '7' for totally agree) with a higher score indicating a more favourable work environment. The study comprised two stages. Stage 1 explored the initial factor structure and internal validity of the TPWE. In addition to the TPWE, participants also completed three well-being inventories-the Rosenberg Self-Esteem Scale [23] , the General Health Questionnaire-12 [24] and the Job Satisfaction Survey [25] -to assess internal validity. Stage 2 cross-validated the findings from the first stage with a new sample of teachers. Two purposive samples of qualified kindergarten teachers were recruited (Stage 1: 141 subjects and Stage 2: 125 subjects). Participants were studying for a degree part-time at a tertiary Hong Kong educational institute. They were approached and invited to complete the questionnaires in classrooms after prior approval was obtained from their course lecturers. Ethical approval was granted by the Human Research Ethics Committee at the University of Hong Kong, and all teachers voluntarily participated, providing written consent to do so.
The Statistical Package for Social Sciences software version 18 [26] was used to conduct principal component analyses to explore the factor structure of the TPWE. The varimax rotation method was applied to simplify the factor structure. Items with factor loadings under 0.40 were suppressed, and items that were crossloaded were retained with the most appropriate factor based on theoretical justifications. Sample sizes for each stage were set to a minimum of five times the number of items to satisfy the sampling requirements for factor analysis [27] . Examination of the association between work environment factors and domains of well-being (job satisfaction, self-esteem and mental health complaints) was performed using zero-order correlations and linear regression. The regression included a two-step single-level analysis initially entering teachers' demographic characteristics, followed by the addition of perceived work environment factors in Step 2.
Results
Demographic characteristics of the study populations are shown in Table 1 . The participants were predominantly female, ranged in age from 26 to 45, had 6-20 years of teaching experience and held the job classification of teacher. No significant differences were noted between the two samples, with the exception that total teaching experience was greater in the first sample. Correlation coefficients among all 25 items in the first stage ranged from 0.63 to −0.22. Bartlett's Test of Sphericity was significant at P < 0.001, indicating that the correlation matrix was suitable for the factor analysis. Five factors with eigenvalues >1.5 were generated after varimax rotation and explained a total of 50% of the variance (Table 2) . Items with factor loadings >0.40 were retained. The ergonomics factor (Factor 1; nine items) accounted for the largest proportion of the variance (16%). Staffing (Factor 2; four items) and teaching pace (Factor 3; four items) both accounted for 9% each of the variance. Although Item 10 (uniform indoor lighting) was found to cross-load with both ergonomic and staffing factors, it was retained in Factor 1 for theoretical reasons. The remaining factors, work hours (Factor 4; five items) and social space (Factor 5; three items), each represented 8% of the variance. Each factor attained acceptable Cronbach's alpha values, ranging from 0.55 to 0.78.
The five factors derived from the Stage 1 questionnaires showed significant correlations with only job satisfaction that suggests that teachers with more favourable perceptions of their work environments were more satisfied in their jobs (Table 3) . Ergonomics, work hours and social space were significantly correlated with selfesteem, while all factors except for social space were significantly negatively associated with mental health complaints. The findings from the linear regression analyses (lower part of Table 3 ) indicated substantial predictive roles for work environment factors in job satisfaction (r 2 = 0.36), self-esteem (0.12) and mental health complaints (0.14). Significant regression coefficients were found for the association of staffing, work hours and social space with job satisfaction and for social space and ergonomics in association with self-esteem and mental health complaints, respectively.
The factor analysis results from Stage 2 also generated five factors (staffing, ergonomics, social space, teaching space and work hours) that appear to sufficiently represent teachers' perceived work environments with 50% of the variance explained. Results are shown in Table 4 . In this group, staffing emerged as the largest explanatory factor followed by ergonomics, social space teaching space and work hours. The alpha values of the factors in Stage 2 ranged from 0.50 to 0.80.
Because of the similarity among the factor structures and the items subsumed for each factor between Stages 1 and 2, the data from both stages were considered sufficiently compatible to merge to create the final version of the TPWE. Mean scores for each item and each factor are shown in Table 5 .
Discussion
In this study to develop a context-based rating scale examining the characteristics of Hong Kong kindergarten teachers' perceived work environments, a five-factor model (ergonomics, staffing, teaching space, work hours and social space) covered a considerable portion of variance. Among these five the ergonomics factor showed a consistently higher proportion of explained variance, suggesting its relatively higher power in defining kindergarten teachers' perceived work environment. This finding is consistent with observations that kindergartens tend to be limited in their abilities to address teachers' work safety needs. The relatively low mean scores for items ( Experienced teachers in the Stage 1 sample may have perceived ergonomics as more important because some of them might have developed musculoskeletal problems, whereas in the Stage 2 sample, less experienced teachers might not have yet suffered from this problem so that staffing emerged as a more important factor. Future research is warranted to verify this speculation. These findings may inform school managers and policymakers about the need to ensure ergonomically sound work environments that meet the occupational health needs of teachers. The findings also indicate that teachers' perception of their work environment correlates with job satisfaction, but not with self-esteem and mental health complaints. The hypothesis that favourable perceptions of the work environment would be associated with better well-being across multiple domains was partially supported. Notably specific types of well-being, such as mental health and job satisfaction, appeared to be attuned to particular work environment factors after controlling for the teachers' demographic characteristics. In fact ergonomics was the only factor that predicted mental health complaints such as insomnia and difficulty with concentration. This is consistent with previous findings [12] [13] [14] [15] showing that a favourable ergonomic work environment is related to positive psychological well-being in workers and suggesting that attention to the ergonomic work environment, including the provision of adult furniture and suitable room lighting, improves the mental health of teachers.
Although teachers' exposure to classroom noise has been associated with psychological health effects [28] , teaching space was not found to be a predictor of teachers' well-being, even though teaching space affects the acoustic conditions in classrooms [28] . The mean scores for the teaching space factor were relatively high (mean 5.3), indicating that teachers had favourable perceptions of the available teaching space and noise levels within classrooms. Possibly Hong Kong kindergarten teachers have acquired a tolerance to noise within small room spaces. Future studies using objective measurements, such as sound levels and teachers' cortisol levels, to investigate the relationship between classroom noises and the well-being of teachers may be required. Both staffing levels and work hours were found to predict job satisfaction. Although optimal staffing might be expected to be associated positively with teachers' job satisfaction, the number of work hours would not be expected to be a similar positive predictor. One possible explanation is that teachers are self-motivated and committed to work despite the necessary overtime. This argument is supported by previous findings that kindergarten teachers tend to be committed to their work and tend to treat their profession as a calling [29] . In reality, kindergarten teachers frequently need to work overtime [6] . Supporting this finding, the low mean scores from the questions on work hours indicate that teachers hold favourable perceptions of their work hours. School managers and policymakers may need to establish and enforce policies that maintain stable staffing and specify an optimal period of work hours for teachers.
Social space is the only factor that predicted selfesteem. This finding supports previous studies demonstrating that social spaces represent the recognition of workers' workplace identities [30] . However, the low mean scores from the items for this factor indicate that teachers' perceptions of social spaces have been unfavourable. In this regard, school managers and policymakers may consider protecting the privacy and social needs of teachers by improving provision of social space within schools to promote teachers' self-esteem.
This study is the first to develop a context-based rating scale measuring kindergarten teachers' perceived work environments. The findings confirm its reliability and validity to be satisfactory. The notion that several aspects of well-being in teachers are associated with specific work environment factors implies that enhancing specific aspects of the work environment may be effective in promoting teachers' health. School managers and policymakers may consider this implication for the professional development of kindergarten staff. However, this research has several limitations that should be considered. Firstly, the total explained variance of 50% was small, which may be attributed to the low correlations among the TPWE items. Thus, although the factor structures for teachers' perceived work environments were stable, some items may not adequately reflect the underlying factors. Secondly, the small sample sizes and purposive samples may skew the data. Furthermore, the findings of this study are confined to the culture and educational system of Hong Kong. Teachers from different cultures may express varying concerns about teaching spaces, for example. Thirdly, the use of a questionnaire in this study may contribute to common instrument bias, such that both the exposures and outcomes may represent participants' subjective mood. To address these limitations, future studies may require larger, random, mixed-ethnicity samples with measurements of teacher well-being that do not rely solely on self-reporting.
Key points
• Pilot assessment of the Teachers' Perceived Work Environment scale demonstrated satisfactory reliability and validity in kindergarten educational settings in Hong Kong.
• Analysis of the Teachers' Perceived Work Environment disclosed five factors (ergonomics, staffing, teaching space, work hours and social space) that appear to satisfactorily describe kindergarten teachers' work environment.
• Social space, staffing and work hours were associated with job satisfaction, while perceived ergonomic shortcomings were a significant negative predictor of mental health complaints in teachers.
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